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Abstract
Background: High-quality care delivery for frail older persons, many of whom have multiple complex needs, is
among the greatest challenges faced by healthcare systems today. The Chronic Care Model (CCM) may guide
quality improvement efforts for primary care delivery to frail older populations. Objectives of this study were to
assess the implementation of interventions in CCM dimensions, and to investigate the quality of primary care as
perceived by healthcare professionals, in practices following the Finding and Follow-up of Frail older persons (FFF)
integrated care approach and those providing usual care.
Methods: Structured interviews were conducted with general practitioners (GPs) from 11 intervention
practices and 4 control practices to assess the implementation of interventions. A longitudinal survey (12-
month period, 2 measurement timepoints) was conducted to assess the quality of primary care as perceived
by healthcare professionals (intervention and control GP practices) using the Assessment of Chronic Illness
Care Short version (ACIC-S). Independent-samples t-tests were used to assess differences in ACIC-S scores
between groups. Interviews were conducted with GPs from the intervention practices to gain a deeper
understanding of their experiences with the FFF approach.
Results: Intervention practices implemented significantly more interventions congruent with (dimensions of) the CCM
compared with control GP practices. With respect to the quality of primary care as perceived by healthcare professionals,
mean ACIC-S scores for all CCM dimensions and overall mean ACIC-S scores were significantly higher in the intervention
group than in the control group at the follow-up timepoint. The number of implemented interventions was associated
positively with perceived quality of primary care (ACIC-S scores) at follow-up. Important motives of GPs to implement the
FFF approach were the aging of the population and transformations in the primary care sector. Proactive care delivery
and multidisciplinary collaboration were considered to be essential. Major challenges to the implementation and
embedding of the FFF approach were structural financing and manpower, and the availability of a facilitating
information and communication technology system.
Conclusions: Our study showed that proactive, integrated care that is based on (elements of) the CCM may be a step
forward in improving quality of care for frail older persons.
Keywords: Integrated care, Quality of primary care, Chronic care model, Frailty, Elderly, Healthcare professionals, Mixed
methods
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Background
Increasing age and increasing level of frailty tend to go to-
gether [1, 2]. Frailty refers to a dynamic state that affects an
older adult who experiences problems or losses in several
domains of human functioning (physical, psychological,
and social domains) [3]. Frail older people have substan-
tially increased risks of disability, institutionalization, multi-
morbidity, and mortality [2, 4–8]. The healthcare needs of
community-living frail older people are often multifaceted
and complex. In addition, the co-occurrence of frailty, dis-
ability, and/or multimorbidity increases the complexity of
older patients’ healthcare needs and the need for high-
quality care [8].
High-quality care delivery for frail older persons, many of
whom have multiple complex needs, is one of the greatest
challenges faced by healthcare systems [9, 10]. In the
Netherlands, care for frail older adults is increasingly being
delivered in a primary care setting, with gatekeeping general
practitioners (GPs) at the core of the system [11, 12]. How-
ever, current primary healthcare systems are ill equipped to
meet long-term complex healthcare needs of frail older per-
sons, given that primary care services are predominantly
fragmented, reactive, and disease oriented [13, 14].
In response to the challenges posed by the growing com-
plexity of patients’ healthcare needs, models of integrated
care delivery have emerged. Integrated care is increasingly
being advocated as a means to improve quality of care and
patient outcomes for community-dwelling frail older
patients [10, 15]. Integrated care can be defined as “a well
planned and well organized set of services and care pro-
cesses, targeted at the multi-dimensional needs/problems
of an individual client, or a category of people with similar
needs/problems” ([16], p. 18). Integrated care approaches
need to be patient-centered, which can be achieved by
establishing partnerships between older patients and
healthcare professionals who work together to optimize
patient outcomes [13]. The delivery of effective and high-
quality integrated primary care for frail community-living
older patients requires fundamental and comprehensive
changes to the design of practice [17]. To guide quality im-
provement efforts in primary care delivery, Wagner and
colleagues [17–20] developed the Chronic Care Model
(CCM). The CCM is based on the premise that high-
quality care and improved patient outcomes result from
the provision of proactive, patient-centered, integrated care
[21]. It entails six interrelated key system elements for the
provision of effective care in primary care practices: (1)
self-management support, (2) delivery system design, (3)
decision support, (4) clinical information systems, (5) the
healthcare system, and (6) the community. Ongoing self-
management support (1) needs to be provided to frail
older patients by (teams of) professionals. This process in-
volves the collaborative assistance of frail older patients in
acquiring the necessary knowledge, skills, and confidence
to self-manage their health and well-being successfully. A
well-designed proactive delivery system (2) facilitates effect-
ive, efficient care and self-management support. It requires,
for example, a well-functioning team of professionals,
planned patient interactions, regular follow-up, and case
management for patients with complex needs. To deliver
optimal care to frail older persons, evidence-based guide-
lines should be embedded in daily practice through
reminders and feedback. Moreover, specialist expertise
needs to be incorporated in primary care (3). Clinical infor-
mation systems (4) need to facilitate communication
among involved healthcare professionals and the delivery of
effective care by providing reminders, sharing information,
monitoring performance, and organizing patient-related
data. These primary care-based components reside in the
broader healthcare system (5), which in turn is embedded
in the larger community (6), with all of its resources and
policies [17, 19, 22].
Many studies have assessed the effectiveness of care pro-
grams that are based on the CCM. For example, Coleman,
Austin, Brach, and Wagner [23] reviewed evidence of the
CCM’s effectiveness for a diverse range of patients in pri-
mary care practice. In general, care that is congruent with
dimensions of the CCM can lead to improved care delivery
and better patient outcomes. Changes in practices falling
within the scope of multiple components of the CCM have
been associated with better care quality. However, most
studies have focused on patients with specific chronic con-
ditions, such as diabetes and asthma [23]. Studies involv-
ing broader populations of older patients, without focusing
on particular chronic conditions, are limited [24].
We aimed to increase our knowledge about CCM imple-
mentation for frail older persons in the primary care
setting and to assess the quality of proactive, integrated
primary care. We thus comparatively assessed a proactive,
integrated care program and usual primary care for
community-living frail older persons. Our first objective
was to examine the implementation of interventions in the
six areas of system redesign proposed by the CCM, i.e.,
linkages to community resources, organization of health-
care, self-management support, delivery system design, de-
cision support, and clinical information systems. We
assessed the congruency of primary care with (elements
of) the CCM in the practices of GPs who implemented a
proactive, integrated care program and those delivering
usual primary care. Second, we aimed to investigate the
quality of primary care as perceived by healthcare profes-
sionals involved in care delivery in these settings.
In the present study, we evaluated the “Finding and
Follow-up of Frail older persons” (FFF) program, which
aims to improve the quality of care and well-being of
frail community-dwelling persons aged 75 years and
older. The proactive FFF approach to integrated care
was implemented in several GP practices in the western
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part of North Brabant Province, the Netherlands, to ef-
fectively redesign the fragmented and reactive primary
care system. Its ultimate goals are to meet the long-
term, complex healthcare needs and preferences of frail
older adults and to improve their well-being. The FFF
approach combines multiple interrelated and promising
components that are assumed to encourage the
provision of high-quality integrated primary care to frail
older persons, such as proactive case finding, case man-
agement, medication review, self-management support,
and multidisciplinary teamwork. These interrelated key
components are combined in a comprehensive inte-
grated primary care approach which is expected to im-
prove quality of primary care, and ultimately to
influence older patients’ well-being.
Methods
Study design and setting
The present study is part of a large-scale evaluation of the
effectiveness of the FFF approach in improving the quality
of primary care and older persons’ well-being. It was con-
ducted in the western part of North Brabant Province, the
Netherlands. The evaluation study had a quasi-
experimental design and was performed between 2014 and
2017. GP practices were considered to be eligible for par-
ticipation in the intervention group of the study if they re-
cently implemented the FFF approach and were not
involved in other research projects. GP practices were con-
sidered eligible for participation in the control group if
they were not engaged in proactively screening for frailty
among their older patient population yet. In addition, GP
practices that already follow-up older persons in a system-
atic way were not considered to be eligible to participate
as control practices. We approached 17 GP practices for
participation in this study (12 intervention practices and 5
control practices). In total, 11 GP practices that imple-
mented the FFF approach (intervention group) and 4 GP
practices that provided primary care as usual (control
group) participated in the evaluation. The study protocol
was reviewed by the medical ethics committee of the Eras-
mus Medical Centre in Rotterdam, the Netherlands (study
protocol number MEC-2014-444). The committee decided
that the rules laid down in the Medical Research Involving
Human Subjects Act did not apply (for a detailed study
protocol, see Vestjens, Cramm, Birnie, and Nieboer: Evalu-
ating an integrated primary care approach to improve
well-being among frail community-living older people: a
theory-guided study protocol, submitted).
The present study had a mixed-methods (quantitative
and qualitative) design. To assess the quality of primary
care and gain a deeper understanding of experiences
with proactive integrated care, we examined the imple-
mentation of interventions falling under the scope of the
CCM dimensions in participating GP practices. We
collected qualitative data in face-to-face interviews with
GPs from practices providing care according to the FFF
approach, and carried out a longitudinal questionnaire
survey among healthcare professionals to assess the
quality of primary care in FFF and usual care practices.
Quality of primary care: Implementation of interventions
falling under CCM dimensions
In structured interviews with the 11 participating GPs from
FFF practices, conducted in 2015, we assessed exactly how
care was delivered and which interventions were imple-
mented successfully. We also assessed the provision of
usual care to community-dwelling older patients by con-
ducting structured interviews with the 4 GPs from control
practices in 2015. All interviews were conducted at the
GPs’ practices using a template based on the six areas of
system redesign proposed in the CCM [17–19, 22]. The
interview template was initially developed for the assess-
ment of interventions implemented in disease manage-
ment programs for chronically ill patients [25]. It was
adjusted to include important interventions related to pri-
mary care delivery for frail older patients. All interventions
were classified according to the six areas of system change
in the interview format (Table 1). Lincoln and Guba [26]
argue that ensuring credibility is one of the most important
aspects in establishing trustworthiness when it comes to
qualitative research. This means that the specific proce-
dures employed, such as the line of questioning pursued in
the data gathering sessions and the methods of data ana-
lysis, should be derived, where possible, from those that
have been successfully utilized in previous comparable pro-
jects [27]. Therefore we used a template based on the six
areas which has already been successfully used before [25].
During interviews, all GPs (n = 15) were asked to indicate
which interventions falling within the scope of the CCM
dimensions were implemented in their practices. GPs were
also allowed to mention and add interventions that were
not included in the interview format. All interviews were
approximately 60–75 min in length and were recorded
with permission of the GPs. Altogether, an extensive de-
scription of implemented interventions was retrieved.
Quality of primary care, as perceived by healthcare
professionals
Longitudinal survey
The longitudinal survey study involved two measure-
ment timepoints to enable detection of potential differ-
ences over a 12-month period. At baseline (T0; autumn
2014), a questionnaire was sent to all 112 professionals
involved in care provision at participating intervention
and control GP practices. A total of 75 healthcare pro-
fessionals (57 in the intervention group and 18 in the
control group) completed the questionnaire (67% re-
sponse rate). One year later (T1; autumn 2015 and
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beginning of 2016), we approached all 108 professionals
who were (still) involved in care provision at the partici-
pating practices. A total of 78 healthcare professionals
(55 in the intervention group, 23 in the control group)
completed the questionnaire at T1 (72.2% response rate).
Some responding professionals in the intervention
group, such as elderly care physicians, were involved
simultaneously in several of the intervention GP
practices.
Healthcare professionals were asked to complete the
Assessment of Chronic Illness Care Short version
(ACIC-S) [28]. This comprehensive instrument focuses
on the organization of healthcare, rather than conven-
tional outcome measures or process indicators [29]. The
ACIC-S is based on the six areas of system change advo-
cated by the CCM to affect the quality of healthcare:
linkages to community resources, organization of health-
care, self-management support, delivery system design,
decision support, and clinical information systems [17–
19, 22]. The questionnaire is composed of three items
per area, which represent a continuum from poor to
optimal organization and support of CCM-based care
delivery. Participants were asked to indicate the degree
of implementation of each component on a four-point
scale ranging from “little or no implementation” to “fully
implemented.” For example, for the “linkages to commu-
nity resources” area, little or no implementation suggests
that partnerships with community organizations do not
exist and full implementation is in place when such part-
nerships are actively sought to develop formal supportive
programs and policies throughout the entire system.
Within each of the four levels of implementation, partic-
ipants were asked to rate the degree to which the
description applied on a three-point scale. The resulting
scale ranged from 0 to 11, with categories defined as
little or no support (0–2), basic or intermediate support
(3–5), advanced support (6–8), and optimal or compre-
hensive integrated care (9–11) [28, 29]. We derived
subscale scores for individual CCM dimensions by calcu-
lating the average of the three item scores. Subscale
scores were derived when responses for at least two of
the three items were available. Total scores were calcu-
lated by averaging subscale scores when at least four of
six such scores were available. Cronbach’s alpha values
for the ACIC-S were 0.90 at T0 and 0.93 at T1.
Statistical analyses
Descriptive statistics were used to characterize the popu-
lation of healthcare professionals in the control and
intervention groups. We used independent-samples t-
tests and chi-squared tests to investigate differences be-
tween groups. Independent-samples t-tests were used to
assess differences between interventions and control
practices regarding the aggregated mean number of
interventions implemented in both groups. Correlation
analysis was used to assess the association between the
number of interventions implemented and the perceived
quality of primary care. Results were considered statisti-
cally significant when two-sided p-values were <0.05.
Qualitative interviews
In addition to the structured interviews with GPs to
assess the implementation of interventions, we inter-
viewed the 11 GPs from intervention practices exten-
sively to provide a deeper and richer understanding of
their experiences with the FFF approach in their prac-
tices. Subjects central to the interviews were: (1) motives
for FFF approach implementation, (2) differences be-
tween the FFF approach and usual care and among
intervention GP practices, and (3) challenges related to
the implementation and embedding of the FFF approach.
GPs were encouraged to discuss their experiences in de-
tail, and allowed to introduce new subjects. These face-
to-face interviews were conducted at the GPs’ practices
and recorded with their permission.
Analysis of qualitative interview data
Latent content analysis [30, 31], which focuses primarily
on the underlying meaning of content [32], was used to
examine qualitative interview data. Interview texts were
in Dutch and were translated into English during the
writing of the report. All interview texts were read mul-
tiple times to gain a holistic understanding. Meaning
units were extracted, coded, and categorized. Underlying
meanings of categories were expressed in themes [30].
The results were presented by interview subject.
Results
Motives of GPs in the intervention group to implement
the FFF approach
Interviews with the GPs in the intervention group
revealed that the aging of the population makes the im-
plementation of proactive, integrated care delivery, as in
the FFF approach, important. They explained that their
patient population shows an evident increase in the pro-
portion of community-living (frail) older persons with
often complex (healthcare) needs. Moreover, GPs
emphasized that the transformation of the healthcare
sector is an important reason to redesign primary care
delivery for older adults and improve the quality of pri-
mary care. GPs mentioned that enabling older persons
to live independently in the community for as long as
possible is the avowed ambition of policy makers. They
noted a shift toward more primary and community care:
“Especially the changes in the healthcare sector are im-
portant. Nursing homes are closing. We sat together
with two other colleagues from three GP practices. We
can do two things: we can wait and see what happens or
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we can anticipate.” These were the most important
motives of GPs to implement the FFF approach.
Implementation of interventions in the intervention and
control GP practices
Table 1 shows the interventions implemented in the inter-
vention and control GP practices according to CCM di-
mension. On average, more interventions that were in line
with the CCM were implemented in intervention than in
control GP practices (n = 33 (range, 23–42) vs. n = 23
(range, 14–33)). This difference was significant (p = 0.014;
n = 15). Intervention GP practices redesigned their care
delivery and processes when considering the implementa-
tion of interventions related to the FFF approach. More
such interventions (e.g., use of individualized care plans,
delegation of care from GPs to (practice) nurses, system-
atic follow-up of patients, meetings of professionals in dif-
ferent disciplines to exchange information, proactive
monitoring of high-risk patients, proactive screening for
frailty, and medication reviews) were implemented in
intervention than in control GP practices.
Differences between the FFF approach and usual care, as
experienced by GPs
GPs providing care according to the FFF approach con-
sidered proactive care delivery (e.g., monitoring of
high-risk patients and screening for frailty) and multi-
disciplinary collaboration (e.g., meetings of profes-
sionals from different disciplines and delegation of care
from GPs to (practice) nurses) to be particularly im-
portant. The majority of GPs indicated that the trad-
itional primary care system for (frail) older persons was
mostly reactive and fragmented, and did not enable ef-
fective coping with the complex (healthcare) needs of
community-dwelling older patients: “Especially when it
is very busy in the GP practice there is a risk of provid-
ing reactive care, while at this moment [with the FFF
approach] you are forced to deliver proactive care and
anticipate.” GPs indicated that proactive care and case
finding of frail community-dwelling older persons could
minimize acute (health) problems and promote the use
of preventive care in some cases. The majority of GPs
considered multidisciplinary collaboration, including
multidisciplinary consultation, to be important. Partici-
pants stated that multidisciplinary collaboration can,
for example, enhance the expertise of involved profes-
sionals and promote a holistic view of an older person’s
(complex) health problems and demands: “It is good
that someone else is involved too, an elderly care phys-
ician for example. It is easier to consult others. A spe-
cialist’s viewpoint can be included.” Some GPs
indicated that care can be tailored to the needs and
wishes of patients and that more attention can be paid
to frail older patients. Several GPs also explained that
case managers had important coordinating roles in the
care process.
Variation among intervention GP practices, as
experienced by GPs
Interviews revealed that GPs also observed differences
among intervention GP practices with regard to the im-
plementation and execution of (elements of ) the FFF
approach. We mention the most important of these dif-
ferences. First, although all GPs used the same screening
instrument to identify frailty among community-living
older adults, the selection of patients prioritized for
screening differed among practices. For example, several
GPs indicated that they selected older patients based on
gut feelings, i.e., a “sense of alarm,” whereas others ex-
plained that they prioritized patients who had no regular
contact with professionals in their practices. Moreover,
the (number of) professionals involved in frailty screening
differed among GP practices. Whereas homecare, geriatric,
and practice nurses screened for frailty in some practices,
professionals from only one of these disciplines performed
screening in others. Second, aspects of multidisciplinary
consultation, such as frequency, the number of older pa-
tients discussed, and the professionals involved, differed
among GP practices. One important difference was the de-
gree of professionals’ involvement in social care, which
ranged from close collaboration to non-involvement in
multidisciplinary consultation and care for frail older pa-
tients. Finally, GPs considered that the guidelines on the
long-term follow-up of frail older persons were not com-
prehensive enough. Differences existed with respect to who
served the lead role and the organization of follow-up. The
training of professionals focused mainly on screening pro-
cedures, with little addressing of the long-term follow-up of
frail older adults. One GP reported non-use of individual-
ized care plans to report plans and actions, which were
reported only in the practice’s information system.
Quality of primary care, as perceived by healthcare
professionals
In addition to the interviews held with GPs, we used a
longitudinal questionnaire survey to assess perceived
quality of primary care among all healthcare profes-
sionals in the intervention and control practices. Here,
we report results concerning the quality of primary care,
as assessed using the ACIC-S.
Baseline characteristics of healthcare professionals
Table 2 shows the baseline characteristics of healthcare
professionals in the intervention and control groups. At
T0, 57 healthcare professionals in the intervention group
completed the questionnaire. This group consisted of GPs
(21.1%), homecare nurses (15.8%), case managers and
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geriatric nurses (15.8%), GP assistants (8.8%), practice
nurses (7.0%), physiotherapists (7.0%), occupational thera-
pists (7.0%), elderly care physicians (5.3%), and other pro-
fessionals (e.g., social workers and dieticians; 12.2%). The
mean age of these professionals was 42.6 years; almost
81% of them were female and nearly 95% had high educa-
tional levels (higher professional education or university).
Almost 65% of professionals in the intervention group had
worked at their organizations for at least 3 years, and
more than 84% worked at least 22 h per week. Eighteen
healthcare professionals in the control group completed
the questionnaire at T0. This group consisted of GPs
(33.3%), GP assistants (27.8%), practice nurses (16.7%),
physiotherapists (5.6%), homecare nurses (5.6%), dieticians
(5.6%), and other professionals (5.4%). The mean age of
control professionals was 44.7 years; nearly 78% of them
were female and more than 72% had high educational
levels. More than 83% of these professionals had worked
in their organizations for at least 3 years, and nearly 78%
worked at least 22 h per week. The percentages of health-
care professionals with high educational levels differed sig-
nificantly between the intervention and control groups
(chi-squared test, p < 0.05; Table 2).
Table 3 shows ACIC-S scores at T0 and T1. Average
baseline scores in the control group ranged from 3.78
(standard deviation (SD) = 2.31) for the healthcare
organization dimension to 6.18 (SD = 2.28) for the clin-
ical information systems dimension. The overall mean
baseline ACIC-S score in the control group was 5.26
(SD = 1.61), indicating basic or intermediate support for
integrated care for frail older persons. Average baseline
scores in the intervention group ranged from 5.54 (SD =
1.68) for the decision support dimension to 7.67 (SD =
1.33) for the delivery system design dimension. The
overall mean baseline ACIC-S score in the intervention
group was 6.45 (SD = 1.32), indicating advanced support
for integrated care for frail community-dwelling older
adults. At T0, the mean overall ACIC-S score was sig-
nificantly higher in the intervention group than in the
control group (p < 0.05). The mean scores for the health-
care organization and delivery system design dimensions
were also significantly higher in the intervention group
than in the control group (6.92 (SD = 1.57) vs. 3.78 (SD
= 2.31) and 7.67 (SD = 1.33) vs. 5.24 (SD = 2.07), respect-
ively; both p < 0.001). At T1, independent samples t-tests
showed that the mean overall ACIC-S score and scores
for all six dimensions were significantly higher in the
intervention group than in the control group (Table 3).
We also checked the results without the five additional
respondents in the control group at T1, but this revealed
the same picture. Also paired analyses revealed similar
findings.
Association between interventions implemented and
perceived quality of primary care
Our study results show that proactive, integrated care
for frail older persons following the FFF approach is
associated with better quality of primary care. The
number of interventions implemented was associated
positively with ACIC-S scores at T1 (r = 0.56, p < 0.05),
indicating that primary care that is congruent with
Table 2 Characteristics of healthcare professionals at baseline
Characteristic Control
group (n = 18)
Intervention
group (n = 57)
n (%) or
mean (SD)
n (%) or
mean (SD)
Age (years) 44.72 (12.39) 42.60 (11.38)
Gender (female) 14 (77.8%) 46 (80.7%)
Educational level (high) 13 (72.2%) 54 (94.7%)*
Working in organization
(≥ 3 years)
15 (83.3%) 37 (64.9%)
Working hours (≥22 h per
week)
14 (77.8%) 48 (84.2%)
No value is missing in either group. SD standard deviation. *p < 0.05
(two-tailed), independent-samples t-test and chi-squared test
Table 3 Quality of primary care as perceived by healthcare professionals at baseline (T0) and follow-up (T1)
ACIC-S dimension Control
group T0
n = 18a
Intervention
group T0 †
n = 57b
Control
group T1
n = 23c
Intervention
group T1 †
n = 55d
mean (SD) mean (SD) mean (SD) mean (SD)
Healthcare organization 3.78 (2.31) 6.92 (1.57)** 4.85 (2.43) 6.96 (1.33)*
Community linkages 5.50 (1.70) 6.46 (1.83) 5.31 (2.17) 7.55 (1.32)**
Self-management support 5.47 (2.03) 6.03 (1.86) 4.80 (1.83) 7.03 (1.80)**
Decision support 5.07 (1.84) 5.54 (1.68) 3.98 (1.72) 5.47 (1.77)*
Delivery system design 5.24 (2.07) 7.67 (1.33)** 6.22 (2.13) 7.75 (1.65)*
Clinical information systems 6.18 (2.28) 6.10 (2.18) 4.95 (2.39) 7.01 (1.33)*
Totale 5.26 (1.61) 6.45 (1.32)* 5.05 (1.74) 6.98 (1.04)**
a0–2 missing values; b0–4 missing values; c0–2 missing values; d0–3 missing values; erange, 0–11; † Intervention group compared with control group at T0 and at
T1; ACIC-S Assessment of Chronic Illness Care Short version, SD standard deviation. *p < 0.05 (two-tailed); **p < 0.001 (two-tailed); independent-samples t-test
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(dimensions of ) the CCM was of higher quality, as per-
ceived by healthcare professionals at T1.
Challenges related to the implementation and
embedding of the FFF approach, as experienced by GPs
Although the FFF approach seems to be promising in
terms of improving the quality of primary care as
perceived by healthcare professionals, GPs of the
intervention group identified several challenges that
may hamper its sustainability and spread. The imple-
mentation and embedding of the FFF approach in GP
practices requires several organizational preconditions.
The identification of possible challenges experienced
by the GPs is important to achieve a successful and
sustainable transformation of care delivery, and to
continue quality improvement in the primary care set-
ting. Based on face-to-face interviews with the GPs,
two (possible) important challenges were identified.
First, the majority of GPs explained that structural fi-
nancing and manpower are necessary to continue im-
plementation of the FFF approach in the long term:
“If this [the FFF approach] becomes routine care de-
livery, […] available means should not become un-
attainable, so that we have to figure it out for
ourselves.” Second, GPs indicated that a facilitating
information and communication technology (ICT)
system is essential for accurate, uniform, and joint
communication and reporting. All GPs used GP and
chain information systems, which enables the ex-
change of information among different care disci-
plines. The chain information system includes
disease-specific modules (e.g., for chronic obstructive
pulmonary disease and diabetes care). Four GPs indi-
cated that they implemented this system with a
multi-disease module for the care of frail older pa-
tients, which can facilitate, for example, uniform
reporting of individualized care plans and communi-
cations related to multidisciplinary consultations and
frailty screening. However, the other seven GPs ex-
plained they had not yet implemented this module
and that they experienced insufficient integration
among the various databases: “I am convinced that
when one would have a collective electronic platform,
coordination would become even better. This can be a
problem at the moment. You have to do so many things
through different channels.” The aim, however, is to im-
plement the chain information system with a module for
the care of frail older patients in all GP practices that work
according to the FFF approach. Other possible challenges
mentioned by GPs include investment in integrated net-
works of involved professionals, close collaboration with
specialists working at the hospital, time investment by in-
volved professionals, and the need to plan all activities re-
lated to the FFF approach: “It is crucial to plan. At the end
of each multidisciplinary consultation we plan a new ap-
pointment together. I believe that if you do not do this,
we will lose ground. We should follow-up on our intended
actions.”
Discussion
The CCM incorporates important elements of health-
care systems that promote high-quality primary care de-
livery [17, 19, 20, 33]. The aims of our study were to
increase our knowledge of the use of the CCM in pri-
mary care and to assess the quality of proactive, inte-
grated primary care for frail community-dwelling older
adults. The first study objective was to assess the imple-
mentation of interventions in the six areas of system re-
design described in the CCM. Congruency of care with
(elements of ) the CCM in intervention GP practices that
implemented the FFF approach and control GP practices
delivering primary care as usual was assessed. We found
that intervention GP practices implemented significantly
more interventions in line with CCM dimensions on
average, compared with control GP practices. The sec-
ond objective was to investigate the quality of primary
care as perceived by healthcare professionals in the
intervention and control groups. To address this object-
ive and gain a deeper understanding of experiences with
the FFF approach, we conducted a longitudinal survey
study among all involved healthcare professionals and
qualitative interviews with GPs from the intervention
practices. At T0, mean ACIC-S scores for the healthcare
organization and delivery system design dimensions
were significantly higher in the intervention group than
in the control group. Consequently, the overall mean
ACIC-S score was significantly higher in the intervention
group than in the control group at T0. The baseline per-
ception of higher-quality care by professionals in the
intervention practices can be explained by the timing of
baseline measurement. In the autumn of 2014, GP prac-
tices in the intervention group had already begun to im-
plement elements of the FFF approach, and the majority
of practices received financing for these measures via re-
imbursement regulations related to primary care for frail
older patients. Moreover, they had already met several
important preconditions, such as organizational goals
and improvement strategies related to care for frail older
persons. At T0, the majority of intervention GP practices
was screening for frailty and holding multidisciplinary
meetings. In the FFF approach, GPs select potentially
frail adults in the community for screening during
planned visits, and the screening results are then dis-
cussed during multidisciplinary consultations. These
(partially) implemented elements of the FFF approach
fall under the healthcare organization and delivery sys-
tem design CCM dimensions, which may explain the
higher baseline scores for these two dimensions in the
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intervention group. One year later, all ACIC-S scores
were significantly higher in the intervention group than
in the control group. Within the intervention group,
professionals perceived significant improvements in the
overall quality of care delivery (ACIC-S), as well as in
the community linkages, self-management support, and
clinical information systems dimensions, over time.
We also found that the number of interventions im-
plemented was associated positively with the quality of
primary care as perceived by healthcare professionals at
T1. This finding indicates that primary care for frail
older persons that is congruent with (dimensions of ) the
CCM is associated with better quality of primary care as
perceived by healthcare professionals at the follow-up
measurement.
Motives, differences, and challenges
The main motives of GPs in the intervention practices to
implement the FFF approach were the aging of the popula-
tion and the need to anticipate on current transformations
in the primary healthcare sector. In the Netherlands, and in
many other western countries, primary care delivery is chal-
lenged by the aging of populations and the increased de-
mand for care [12]. The Dutch government’s reforms in
long-term care delivery intend to facilitate the tendency
whereby older adults live independently in the community
for as long as possible and access to long-term care facilities
is limited [34]. Care for older persons is increasingly being
delivered in the primary healthcare setting by GP practices
[11], which requires the redesign of primary care delivery
for frail community-dwelling older patients. GPs in the
intervention group considered proactive care delivery and
multidisciplinary collaboration to be essential. GPs reported
considerable differences among intervention practices with
respect to the implementation and execution of (elements
of) the FFF approach, including proactive screening, multi-
disciplinary consultation, and guidelines for patient follow-
up. Identification of these differences is important in deter-
mining, for example, the quality of proactive integrated care
program implementation [35]. Important challenges related
to the implementation and embedding of the FFF approach,
as perceived by GPs, were structural financing and man-
power, and access to a facilitating ICT system. The latter
should include a multi-disease module for the care of frail
older patients.
Strengths and limitations
An important strength of our study was the use of a con-
trol group, which enabled us to comparatively assess the
quality of care delivery and changes over time between
practices providing primary care as usual and those fol-
lowing the FFF approach. Moreover, we used a mixed-
methods design, which enabled us to gain better insight
into and understanding of the implementation of
(elements of) a complex proactive, integrated care ap-
proach based on the CCM and (changes in) quality of
care.
The study has several limitations. First, we examined
the quality of primary care as perceived by healthcare pro-
fessionals. Further longitudinal research is necessary to
examine the quality of primary care as experienced by frail
community-dwelling older persons. Research on chronic-
ally ill patients has shown that the quality of care delivery
as perceived by healthcare professionals predicted more
positive experiences of patients with care delivery [36].
Moreover, the effects of the FFF approach on important
patient outcomes, such as the well-being of frail older per-
sons, service use, and associated costs, should be exam-
ined in future research. Second, healthcare professionals
in the control and intervention groups showed consider-
able variability in occupational background and educa-
tional level. Multidisciplinary work is a core element of
the FFF approach, which explains the systematic involve-
ment of professionals in certain disciplines (e.g., elderly
care physicians) in intervention, but not control, GP prac-
tices. Third, the implementation of interventions is a con-
tinuous process. As a result of national transformations in
the primary healthcare sector in the Netherlands, the con-
trol GP practices were also in the process of implementing
several interventions, such as medication reviews, system-
atic follow-up of older patients, and meetings of profes-
sionals from different disciplines to exchange information.
Developments in the primary care setting and the imple-
mentation of interventions in GP practices should be
monitored in the future to observe possible further im-
provement. Finally, we measured quality of primary care
using the ACIC-S instrument, which earlier research
shows is one of the available instruments which can be
used to assess quality of primary care [37]. The ACIC-S
measures the six dimensions of the CCM (the community,
the healthcare system, self-management support, delivery
system design, decision support and clinical information
systems) which are needed to support frail older people
and people with chronic diseases in the primary care set-
ting. Others defined primary care by four main character-
istics: comprehensive, coordinated, continuous, and
accessible care and identified the Primary Care Assess-
ment Tool (PCAT) as the best available instrument to as-
sess such primary care features. Although both
instruments clearly measure overlapping concepts and are
both used regularly to assess quality of primary care [37]
use of other instruments, however, may have yielded other
findings.
Conclusions
The present study showed that the FFF approach can
have positive effects on the quality of primary care deliv-
ery to frail older persons, as perceived by healthcare
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professionals. In times of population aging and increased
pressures on primary healthcare systems, proactive inte-
grated care delivery for community-dwelling frail older
persons, such as that based on the FFF approach, can be
introduced to improve the perceived quality of primary
care.
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